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FAIR CHANNEL USE IN A WIRELESS AREA
NETWORK

RELATED APPLICATION

This application 1s a continuation of and claims the benefit

of U.S. patent application Ser. No. 12/035,368 filed Feb. 21,
2008 and claims the benefit U.S. Provisional Patent Applica-
tion No. 60/891,122 filed on Feb. 22, 2007. The disclosure of

the foregoing U.S. patent application 1s specifically incorpo-
rated herein by this reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the present invention relate, in general, to
systems and method for wireless channel management and
particularly to the fair usage of channels associated with a
wireless network.

2. Relevant Background

Although broadband service has been available for some
time, widespread access 1s still limited. In 2007 there were
only 19.6 broadband subscribers per 100 mhabitants in the
United States. While the United States ranked 15” in broad-
band access with respect to the number of inhabitants, the
number of broadband subscribers 1s universally low when
compared to the demand for broadband access.

The principle means by which broadband access 1s cur-
rently provided is either via cable or a Digital Subscriber Line
(“DSL”). Both cable and DSL present significant barriers to
the expansion of broadband access. For example, many are
outside of the reach of DSL services. Cable service requires
an extensive residential cable infrastructure and 1s not avail-
able to many residences. Lastly, a significant portion of those
demanding broadband access feel that the cost of such access
1s prohibitive.

As an alternative to DSL or cable, the Institute of Electric

and Electronics Engineers (“IEEE”) developed and promoted
a wireless broadband standard. IEEE standard 802.16 defines

the Wireless Metropolitan Area Network (“WirelessMAN™)
air iterface specification (also known as the IEEE Wireless-
MAN standard) This wireless broadband standard 1s new 1n
comparison to the more mature standards such as 802.11 used
for Wi-F1 networks commonly seen 1n homes and businesses.
However, the 802.11 standard 1s primarily used for small
local area networks while the 802.16 standard 1s designed to
be used as a means of allowing wireless broadband access to
a larger area as an alternative to cable and DSL connections.

The mitial goal of 802.16 1s to implement a set of broad-
band wireless access standards for WirelessMANs. To this
end, much of the focus of 802.16 1s on the “last mile” that
would allow fixed and mobile wireless substations to connect
to the fixed wireless base stations (“BSs™), thus allowing the
delivery of high-speed Internet connections to the customer.

Because of 1ts wireless nature, WirelessMAN can be faster
to deploy, easier to scale, and more flexible, thereby giving 1t
the potential to serve customers not served or satisfied by
existing broadband services. WirelessMAN 1s similar to cel-
lular systems 1n that it uses BSs that service a radius of several
miles. The BS may be on a tower or reside on a tall building
or elevated structure. The signal generated from these BSs 1s
routed via standard Ethernet cable directly to a single com-
puter, a hot spot or a wired Ethernet LAN. As will be recog-
nized by one skilled in the relevant art, each BS can possess a
transmitter and recerver of some form as well as a machine
capable of executing istructions embodied as software.
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These software instructions can be stored on the BS 1n
memory or conveyed to the BS via a wired link.

For the purposes of the present mvention, consider the
following definitions.

WirelessMAN-CX 1s the designation used to describe the
realization that adds coordinated coexistence mechanisms to
systems operating below 11 GHz in non-exclusively assigned
or non-exclusively licensed bands.

WirelessHUMAN 1s the designation used to describe the
realization that adds uncoordinated coexistence mechanisms

to systems operating below 11 GHz in non-exclusively
assigned or non-exclusively licensed bands.

Coexistence Signaling Interval (“CSI”) 1s a predefined
time slot not associated with the CXCC (coexistence control
channel), used for coexistence signaling purposes between
systems which may have different physical layers (“PHYs”).
This technique uses power keyed energy symbols and RSSI
(recerve signal strength 1indicator) detection, by a BS to con-
tact i1ts coexistence neighbor BS through one or more coex-
1stence neighbor sub stations (“SSs™) 1n the common cover-
age area.

Operation Coexistence Signaling Interval (“OCSI™)
includes all the CSIs other than signal intervals periodically
reallocated to OBSs (operating base stations).

Initialization Coexistence Signaling Interval (“ICSI”) 1s
the periodically appointed CSI specially used by an Initializ-
ing Base Station (“IBS”) to contact 1ts neighbor OBS. When
the IBS gets the OCSI allocation and starts the operating
stage, 1t will cease from using the ICSI.

By positioning several BSs within a metropolitan area,
users can move throughout the area without loss of signal. For
example, a user may be connected to the Internet via an
802.11 hot spot at work and then, when undocked, use 802.16
while roaming the city or traveling to the suburbs. One por-
tion of the 802.16 standard (802.16h) provides procedures

and improved coexistence mechanisms for license-exempt
operation.

These standards, however, fail to address what systems
(also referred to herein as BSs and cells) working in a con-
gested channel environment should do when channels are
identified with fewer working systems than anticipated. Fur-
thermore, 802.16h does not provide methods to avoid channel
switching collisions nor can 1t guarantee fair channel usage
when a system switches to a new working channel.

Consider the example shown 1n FIG. 1. FIG. 1 shows a
configuration of 802.16h BSs with overlapping coverage, as
would be known 1n the prior art. In this example, system 1
110, system 2 115, and system 3 120 operate on channel 1.
System 4 1235, system 5 130, system 6 135, and system 7 140
operate on channel two. Thus channel 1 1s associated with
three systems and channel 2 1s associated with two nstances
of 2 systems. In this example three separate communities
initially exist, commumity 1 150 comprising systems 6 and 7,
community 2 160 comprising systems 1, 2 and 3, and com-
munity 3 170 comprising systems 4 and 5. Assume that sys-
tem S 130 ceases to operate or ceases to interiere with system
4 125. In that scenario channel 2 1s, 1n the 1nstance of com-
munity 3 170, associated with a single system, system 4 1235
while neighboring system 3 120 1n community 2 160 1s using
channel 1 and 1s associated with two other systems. The prior
art fails to address this disparity 1n congestion within a work-
ing channel of neighboring systems and neighboring commu-
nities.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide the means
for a BS 1n a wireless community that 1s working 1n a con-
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gested channel to switch to a channel that 1s associated with
less working systems (BSs) than those working 1n the con-

gested channel. Furthermore, and according to another
embodiment of the present invention, a priority-based back-
off mechanism is disclosed to resolve switching collisions. As
a result, channel usage under 802.16 1s fairer when a BS
switches to a new channel.

The features and advantages described 1n this disclosure
and 1n the following detailed description are not all-inclusive.
Many additional features and advantages will be apparent to
one of ordinary skill 1n the relevant art 1n view of the draw-
ings, specification, and claims hereof. Moreover, 1t should be
noted that the language used in the specification has been
principally selected for readability and instructional purposes
and may not have been selected to delineate or circumscribe
the mventive subject matter; reference to the claims 1s neces-
sary to determine such inventive subject matter.

According to one embodiment of the present invention, a
BS 1n the process of attempting to switch to a new channel
generates a plurality of back-off periods prior to the channel
switching taking place. A higher priority (smaller back-off
period)1s allocated to systems based on the degree of working,
channel congestion. A BS operating on a more congested
channel will generate shorter back-off periods. Accordingly,
the back-oil period for a BS operating 1n a more congested
working channel will expire first causing that BS to have
priority in switching to a newer, less congested channel.

According to one embodiment of the present mmvention,
when a new free (or less congested) channel 1s detected, and
the working channel of a BS 1s crowded, the BS can switch to
the newly 1dentified free channel. The BS effecting the
switch, the switching station, can request that 1ts neighbors 1n
the original community delete its existence from their coex-
istence neighbor list using a coexistence protocol (“CXP”)
message. Also, and 1n response to recerving a CXP message
from the switching BS, the coexisting neighbors 1n the new
community can negotiate with the switching BS to update
their frame structure and operating coexistence signal interval
(“OCSI”) after the requesting BS switches to the newly 1den-
tified channel. Furthermore, the switching station can send a
message 1o 1ts new coexisting neighbors to update their coex-
istence lists once the switch has taken place.

BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned and other features and objects of the
present invention and the manner of attaining them waill
become more apparent, and the invention 1itself will be best
understood, by reference to the following description of a
preferred embodiment taken 1n conjunction with the accom-
panying drawings, wherein:

FIG. 1 shows a plurality of BSs and their associated over-
lapping wireless service areas as known in the prior art;

FIG. 2 shows a plurality of BSs and their associated over-
lapping wireless service areas 1 which, subsequent to the
removal of one of the BSs from service, one of the remaining
BSs switches working channels according to an embodiment
of the present 1nvention;

FIG. 3 shows a plurality of BSs and their associated over-
lapping wireless service areas 1n which an embodiment of the
present mvention resolves BS switching collisions as BSs
attempt to switch to a less congested working channel; and

FI1G. 4 1s a flowchart of a method for fair channel use 1n a
wireless network according to one embodiment of the present
invention.

The Figures depict embodiments of the present invention
for purposes of illustration only. One skilled 1n the art will
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4

readily recognize from the following discussion that alterna-
tive embodiments of the structures and methods illustrated
herein may be employed without departing from the prin-
ciples of the invention described herein.

(L]
=]

ERRED

DETAILED DESCRIPTION OF THE PR.

EMBODIMENTS

Disclosed herein are methods and systems for fair channel
use 1n a metropolitan area network. According to one embodi-
ment of the present invention a BS associated with a wireless
community 1dentifies that the working channel of a neighbor-
ing wireless community 1s less congested. Upon determining
that the congestion on the neighboring community 1s less than
that of the existing working channel, the BS 1nitiates a work-
ing channel switch. Once the switch 1s complete, the BS sends
a message to 1ts old community to remove its 1dentity from
that community’s coexistence list and sends another message
to add 1ts 1dentity to the new community’s coexistence list.

Specific embodiments of the present invention are hereat-
ter described in detail with reference to the accompanying,
Figures. Like elements 1n the various Figures are identified by
like reference numerals for consistency. Although the mven-
tion has been described and illustrated with a certain degree of
particularity, 1t 1s understood that the present disclosure has
been made only by way of example and that numerous
changes 1n the combination and arrangement of parts can be
resorted to by those skilled 1n the art without departing from
the spirit and scope of the ivention.

FIG. 2 shows a plurality of overlapping wireless networks
in which a BS switches from one working channel to another
working channel according to one embodiment of the present
invention. The wireless network 200 shown 1n FIG. 2 initially
comprises 7 wireless service areas or systems. Each wireless
system 1s associated with a BS and a plurality of consumer
premise equipments (“CPEs”) (not shown).

Subsets of the wireless systems called communities can
operate on the same working channel. To do this, each system
within a community must time multiplex to share the avail-
able bandwidth of a working channel. Thus the more BSs
associated with a particular working channel in a community,
the more congested the working channel becomes.

According to one embodiment of the present invention, a
BS (system) that 1s associated with a community monitors the
congestion of the channels of neighboring community work-
ing channels to determine whether a switch to that commu-
nity, and thus working channel, would result in less conges-
tion. FIG. 2 depicts three wireless network communities 250,
260, and 270. Moving left to right, FIG. 2 shows a BS switch-
ing working channels subsequent to the recognition that a
neighboring working channel 1s less congested. As shown on
the left side of FIG. 2 the network 1s composed of 7 wireless
systems. The first community 250 1s comprised of system 6
235 and system 7 240. The second community 260 1s com-
prised of system 1 210, system 2 215 and system 3 220, and
the third community 1s comprised of system 4 225 and system
5 230.

According to this example of the present invention, one of
the wireless systems, system 5 230 ceases to operate. Thus, as
shown 1n the center of FIG. 2, community 3 1s comprised of
only system 4 225. Community 2 260 continues to have 3
systems and community 1 250 continues to have 2 systems.
As the number of systems associated with each community
determines the degrees of congestion of the working channel,
both communities 1 250 and 2 260 have a more congested
working channel than community 3 270.
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According to one embodiment of the present invention,
cach system within the wireless network continuously (or
periodically) monitors the degree of congestion of working,
channels of neighboring systems that are not associated with
the same community. For example, system 1 210 neighbors
system 2 215, system 3 230, system 6 235, and system 7 240.
System 2 215 and system 3 220 are associated with the same
community as system 1 210 so the degree of congestion of
their working channel 1s 1dentical to that of system 1°s work-
ing channel. But system 6 235 and system 7 240 are associ-
ated with a diflerent community and thus a different working
channel.

According to one embodiment of the present mnvention,
members of the second commumnity 260 would recognize that
theirr working channel 1s more congested than that of the
working channel associated with community 1 250 and of the
working channel associated with commumity 3 270. The
degree of congestion of community 1 250 1s however more
than that of the degree of congestion of community 3 270.
According to one embodiment of the present invention, sys-
tems within a community share channel congestion informa-
tion to 1dentity the system 1n a neighboring community with
the relatively least congested working channel so as to deter-
mine what system should attempt to switch channels.

Upon recognizing that the congestion of community 3 270
1s less than that of community 2 260, one of the systems
associated with community 2 260 imitiates a working channel
switch from the channel associated with community 2 260 to
that of community 3 270. As shown on the right most portion
of FIG. 3, community 1 250 remains comprised of system 6
235 and system 7 230. Community 2 260 1s now comprised of
system 1 210 and system 2 215 and community 3 270 1s
comprised of system 4 225 and system 3 220. Each commu-
nity 1s associated with an equal number of systems resulting,
in an equal degree of congestion on their respective working
channels.

FIG. 3 shows another wireless network comprised of a
plurality of wireless systems in which a system switches to an
1dle working channel based on existing channel congestion,
according to one embodiment of the present invention. As 1n
FIG. 2, FIG. 3 shows a wireless network channel usage
switching of a single network 300 as channel usage changes
from left to right.

In the example shown 1n FIG. 3, three communities are
again shown. Community 1 1s comprised of system 1 335,
system 2 340 and system 3 320. System 2 1s comprised of a
single system, system 6 350. System 3 1s comprised of system
4 310 and system 5 330. Note that all 7 systems overlap with
cach other system to some extent. As shown 1n the center
portion of FIG. 3, system 6 350 ceases to operate making its
working channel 1dle. Each of the remaining systems there-
tore 1dentily the 1dle channel as one which 1s less congested
and therefore a ripe target with which to switch.

According to one embodiment of the present imnvention,
back-off periods are used to establish a switching priority.
According to the present invention, once a less congested or
idle channel has been 1dentified, a system 1nitiates a back-oif
procedure. This procedure includes generating back-oif peri-
ods. These periods are associated with the degree of conges-
tion on which the system operates. Back-off periods represent
a period of time between working channel use. Thus a system
operating on a working channel that 1s more congested will
possess a smaller back-oil period than one that is operating on
a channel that 1s less congested. According to one embodi-
ment of the present invention, a system can 1nitiate a switch
alter the expiration of the back-oif period. Thus those systems
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6

operating 1n a more congested working channel will be more
likely to switch than those working on a less congested chan-
nel.

Once the channel associated with system 6 350 goes 1dle,
all of the remaining systems will recognize that a free, less
congested channel exists and therefore begin the back-off
procedure. Each system associated with community 1 will
possess a back-oll period that 1s less than that associated with
community 3. Thus one of the members of community 1 will
initiate switching to the idle working channel prior to any of
the systems associated with community 3. During the back-
ol procedure, each system continues to monitor the conges-
tion of the target channel. Upon realization that a switch has
occurred, each on-going back-oil procedure terminates.

Once the back-oil procedure has been terminated, each
system reassesses the degree of congestion of the neighboring
system’s working channel to determine whether a switch 1s
warranted. As shown 1n the right most portion of FIG. 3,
system 1 335 1nitiates a switch to the idle channel resulting 1n
a single system community. System 2 340 and system 3 320
remain a community as do system 4 310 and system 5 330.

Note that 1n the previous example members of community
1 could have mitiated the switch to the i1dle channel. Assum-
ing that all three systems recognize the availability of the 1dle
channel at the same time, a collision may occur in the switch-
ing process. To eliminate this situation, a random number 1s
assigned to each system upon the initiation of the back-off
procedure and used to break any possible collisions.

According to another embodiment of the present invention,
the system that switches working channels can send a mes-
sage request to each of 1ts neighboring systems to either delete
its 1dentity from their coexistence list (i.e. the leaving com-
munity) or add 1its 1dentity to their coexistence list (1.e. the
arriving community). Similarly, upon arrival ito the new
community and working on a new working channel, the
newly arrived system can send a coexistence protocol mes-
sage to the other systems operating on the working channel to
negotiate frame structure and OCSI.

FIG. 4 1s a flowchart 1llustrating a method of implementing,
an exemplary process for fair channel usage 1n a wireless
community according to the present invention. In the follow-
ing description, 1t will be understood that each block of the
flowchart 1llustrations, and combinations of blocks in the
flowchart 1llustrations, can be implemented by computer pro-
gram 1nstructions. These computer program instructions may
be loaded onto a computer or other programmable apparatus
to produce a machine such that the mstructions that execute
on the computer or other programmable apparatus create
means for implementing the functions specified in the flow-
chart block or blocks. These computer program instructions
may also be stored 1n a computer-readable memory that can
direct a computer or other programmable apparatus to func-
tion 1n a particular manner such that the instructions stored in
the computer-readable memory produce an article of manu-
facture including instruction means that implement the func-
tion specified 1n the tflowchart block or blocks. The computer
program 1nstructions may also be loaded onto a computer or
other programmable apparatus to cause a series of operational
steps to be performed 1n the computer or on the other pro-
grammable apparatus to produce a computer implemented
process such that the instructions that execute on the com-
puter or other programmable apparatus provide steps for
implementing the functions specified 1n the flowchart block
or blocks.

Accordingly, blocks of the flowchart 1llustrations support
combinations of means for performing the specified functions
and combinations of steps for performing the specified func-
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tions. It will also be understood that each block of the flow-
chart illustrations, and combinations of blocks 1n the flow-
chart illustrations, can be implemented by special purpose

ardware-based computer systems that perform the specified
functions or steps, or combinations of special purpose hard- 5
ware and computer instructions.

As shown 1n FIG. 4 the switching process begins 405 with
determining 410 channel congestion of one or more neigh-
boring wireless communities. As was previously discussed,
cach community operates on a separate working channel. The 10
more systems (BSs) operating on that working channel, the
more congested that channel becomes.

At substantially the same time, the degree of the congestion
ol the channel on which the system 1s operating 1s ascertained.
The degree of congestion of the existing working channel and 15
the degree of congestion of the neighboring working channel
are then compared 440 to determine whether there exists a
neighboring system of a different wireless community that
possesses a lower degree ol congestion.

Responsive to the determination that a neighboring system 20
in a different wireless community operating on a different
working channel possesses a lower degree of congestion, the
system of the first community switches 480 channels so as to
operate on the working channel of the neighboring commu-
nity. According to one embodiment of the present invention, 25
the switching process 1includes generating a back-off period
sO as to establish a priority system should a collision exist
with other systems attempting to simultaneously switch to the
same working channel.

The present mnvention describes systems and methods for 30
fair channel usage 1n a wireless network. While described
with respect to a metropolitan area network, the principles
described above with respect to the present invention can
apply to any type of wireless network that involves multiple
systems (BSs) operating on the same working channel. 35

As will be understood by those familiar with the art, the
invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof.
Likewise, the particular naming and division of the modules,
managers, lunctions, systems, engines, layers, features, 40
attributes, methodologies, and other aspects are not manda-
tory or significant, and the mechanisms that implement the
invention or 1ts features may have different names, divisions,
and/or formats. Furthermore, as will be apparent to one of
ordinary skill in the relevant art, the modules, managers, 45
functions, systems, engines, layers, features, attributes, meth-
odologies, and other aspects of the mvention can be 1mple-
mented as software, hardware, firmware, or any combination
of the three. Of course, wherever a component of the present
invention 1s implemented as software, the component can be 50
implemented as a script, as a standalone program, as part of a
larger program, as a plurality of separate scripts and/or pro-
grams, as a statically or dynamically linked library, as a kernel
loadable module, as a device driver and/or 1n every and any
other way known now or 1n the future to those of skill in the 55
art of computer programming. Additionally, the present
invention 1s in no way limited to implementation 1n any spe-
cific programming language, or for any specific operating
system or environment.

While there have been described above the principles of the 60
present invention in conjunction with fair channel usage, it 1s
to be clearly understood that the foregoing description 1s
made only by way of example and not as a limitation to the
scope of the mvention. Particularly, it 1s recognized that the
teachings of the foregoing disclosure will suggest other modi- 65
fications to those persons skilled in the relevant art. Such
modifications may involve other features that are already
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known per se and which may be used instead of or 1n addition
to features already described herein. Although claims have
been formulated 1n this application to particular combinations
of features, 1t should be understood that the scope of the
disclosure herein also includes any novel feature or any novel
combination of features disclosed either explicitly or implic-
itly or any generalization or modification thereof which
would be apparent to persons skilled in the relevant art,
whether or not such relates to the same mvention as presently
claimed 1n any claim and whether or not 1t mitigates any or all
of the same technical problems as confronted by the present
invention. The Applicant hereby reserves the right to formu-
late new claims to such features and/or combinations of such
features during the prosecution of the present application or
of any further application derived therefrom.

We claim:

1. A method for reallocation of overlapping channel usage
for a base station (BS) 1n a wireless network having at least
two communities wherein each community 1s formed from
two or more overlapping cells, wherein each community 1s
assoclated with an operating channel, wherein each cell
includes a respective BS and a plurality of consumer premise
equipments (“CPEs”) associated with the respective BS, and
wherein a cell includes the BS, the method comprising;

monitoring for the cell within a first community an oper-

ating channel associated with a neighboring commu-
nity:
ascertaining a degree of congestion of the operating chan-
nel associated with the neighboring community;

comparing the degree of congestion of the operating chan-
nel associated with the neighboring community with
congestion ol an operating channel associated with the
first community;

switching for the cell to the operating channel associated

with the neighboring community responsive to the
degree of congestion of the operating channel associated
with neighboring community being less than congestion
of the operating channel associated with the first com-
munity; and

imtiating a back-off procedure including generating a

back-ofl period for the cell within the first community
prior to switching to the operating channel associated
with the neighboring community, wherein the back-oif
period 1s smaller for more congested channels than less
congested channels.

2. The method of claim 1 further comprising 1dentiiying
the operating channel associated with the neighboring com-
munity as a new working channel for the cell responsive to
verilying congestion of the operating channel associated with
the neighboring community 1s less than congestion of the
operating channel associated with the first community sub-
sequent to switching to the operating channel associated with
the neighboring community.

3. The method of claim 2 wherein switching includes
updating, for the cell, the new working channel of the cell to
other cells associated with the neighboring community.

4. The method of claim 1 wherein switching includes
requesting coexistence neighbor cells of the first community
to delete the cell from their coexistence neighbor list.

5. The method of claim 1 wherein switching includes
requesting coexistence neighbor cells of the neighboring
community to add the cell to their coexistence neighbor list.

6. The method of claim 4 wherein requesting includes
using a coexistence protocol message.

7. The method of claim 5 wherein requesting includes
using a coexistence protocol message.
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8. The method of claim 1 wherein switching includes nego-
tiating, for the cell of the first community, a new frame struc-
ture with cells associated with the neighboring communaity.

9. The method of claim 1 wherein switching for the cell to
the operating channel associated with the neighboring com-
munity 1s responsive to the back-oil period of the back-off
procedure expiring.

10. The method of claim 1 wherein initiating the back-off
procedure includes measuring congestion of the operating
channel associated with the neighboring commumty and
wherein initiating includes, responsive to identifying another
cell switching to the neighboring community prior to the
expiration of the back-ofl period, terminating the back-oif
procedure.

11. The method of claim 1 wherein switching includes
negotiating, for the cell of the first community, a new operat-
ing coexistence signal interval with cells associated with the
neighboring community.

12. A method to operate an apparatus 1n a system for fair
working channel use 1n a wireless network, wherein the net-
work includes a plurality of communities and wherein each
community includes a community working channel and at
least one cell operating on the community working channel,
wherein a first community including a first plurality of cells
operating on a first working channel, and wherein a second
community including a second plurality of cells operating on
a second working channel wherein the first plurality of cells 1s
larger than the second plurality of cells; the method compris-
ng:

associating with a switching cell associated with the first

community and operating on the first working channel
wherein the switching cell determines a first congestion
level associated with the first working channel and a
second congestion level associated with the second
working channel, and responsive to the first congestion
level being greater than the second congestion level, the
switching cell switches from operating on the first work-
ing channel to operating on the second working channel,
wherein the switching cell initiates a back-oif procedure,
the back-off procedure including generating a back-oif
period, and wherein the switching cell switches from
operating on the first working channel to operating on
the second working channel upon expiration of the back-
oll period, and wherein the back-off period 1s smaller for
more congested channels than less congested channels.

13. The method of claim 11 wherein the switching cell
requests to be deleted from the coexistence neighbor list of
the first community responsive to switching to operating on
the second working channel.

14. The method of claim 11 wherein the switching cell
requests to be added to the coexistence neighbor list of the
second community responsive to switching to operating on
the second working channel.
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15. The method of claim 11 wherein the back-off procedure
initiated by the switching cell terminates responsive to a new
cell operating on the second working channel of the second
community.

16. A consumer premise equipment (CPE) associated with
a base station (BS) and configured for fair working channel
use 1n a wireless network; the CPE comprising;:

a machine for executing instructions embodied as soft-

ware;

a memory for storing the instructions embodied as soft-
ware; wherein the software comprises a plurality of soft-
ware portions,

wherein:

one of said software portions 1s configured to determine or
operate with the BS to determine a degree of congestion
of a first working channel on which the base station 1s
operating and congestion of a second working channel
on which at least one other base station 1s operating;

one of said solftware portions 1s configured to compare or
operate with the BS to compare the degree of congestion
of the first working channel to congestion of the second
working channel; and

one of said software portions 1s configured to direct the
CPE to switch from operating on the first working chan-
nel to operating on the second working channel respon-
stve to congestion of the second working channel being,
less than the degree of congestion of the first working,
channel,

wherein one of the soitware portions 1s Conﬁgured to 1n1-
tiate or operate with the BS to initiate a back-oil proce-
dure, the back-oif procedure including generating a
back-oil period wherein the software portion configured
to direct the CPE to switch 1s executed upon expiration
of the back-oil period, and wherein the back-oif period
1s smaller for more congested channels than less con-
gested channels.

17. The CPE of claim 135 wherein the back-off procedure
terminates responsive to discovery of new base stations or
CPEs operating on the second working channel.

18. The CPE of claim 15 wherein responsive to the CPE
operating on the second working channel one of said software
portions 1s configured to request the CPE be deleted from the
coexistence neighbor list of other base stations or CPEs oper-
ating on the first working channel.

19. The CPE of claim 15 wherein responsive to the CPE
operating on the second working channel one of said software
portions 1s configured to request the CPE be added to the
coexistence neighbor list of other base stations or CPEs oper-
ating on the second working channel.
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